Characterization of the ATPase activities of myosins isolated from the membrane and the cytoplasmic fractions of human platelets.
Myosin was purified from the membrane fraction and the cytoplasm of human platelets, and the K+(EDTA)- and Ca2+-dependent ATPase activities were studied under various experimental conditions. The ATPase activity of the myosin from the membrane fraction was slightly lower than that of its cytoplasmic counterpart, regardless of the different assay conditions (pH, ionic strength, and temperature). Both myosins showed the same pH optima and a similar ionic strength dependence for the two ATPase activities measured. In addition, they exhibited the same substrate specificity using ATP, CTP, and GTP as substrates. The activation energy of the Ca2+-dependent ATPase activity was essentially the same for the two myosins, while the activation energy of the K+(EDTA)-dependent ATPase activity of the membrane myosin was higher than that of the cytoplasmic myosin. The ATPase activity of the membrane myosin was found to be more sensitive to freezing and thawing than the cytoplasmic myosin. The alkylation of the thiol groups by N-ethylmaleimide or N-iodoacetyl-N-(5-sulfo-1-naphtyl)ethylenediamine, and the trinitrophenylation of the lysyl residues by 2,4,6-trinitrobenzenesulfonate caused a significant decrease in the K+(EDTA)-dependent ATPase activity of the two myosins. However, the membrane myosin was much less affected than the cytoplasmic myosin. Actin induced inhibition of the K+ (EDTA) ATPase of both myosins, and much smaller quantities of actin were needed to inhibit the cytoplasmic myosin ATPase compared to quantities needed to inhibit the myosin ATPase from the membrane fraction. This indicates that the membrane myosin has a lower affinity toward actin. The observed variations in the ATPase activity of the myosins isolated from the membrane and the cytoplasm fractions of human platelets may reflect differences in their respective physiological functions.